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HYDROLOGIC RECONNAISSANCE OF THE

NORTH FORK KUSKOKWIM  RIVER BASIN, ALASKA, 1983-84

by 11-J. Collazzi  and  R.W.  Ireland

I'ROJI~C'I‘  Dl;SCRI  I'TXON

Alaska DGGS personnc1  reconnoit(xrcd  the  North Fork Kuskokwim River basin in

central Alaska in June 1983 and April 1984  to collect  hydrologic data to describe

the flow characteristics and quality of the surface water in the basin under both

summer (high-flow) and winter (low-flow) conditions.

The 320~m&long  North Fork of the Kuskokwim River drains 5,130 mi*  of interior

Alaska. The river drops 1,900 ft from its headwaters in the Kuskokwim Mountains to

its confluence with the South Fork for an average slope of 0.0011 ft/ft  or 6 ft/mi.

Spruce-hardwood forest covers most of the basin, with alpine tundra at the higher

elevations. Dense spruce forest with occasional stands of willow and alder line the

banks of the North Fork. Poorly drained soils with a peaty surface layer over a

shallow permafrost table predominate within the basin (Selkregg,  1976).

The North Fork Kuskokwim River basin straddles parts of the Kuskokwim Mountains,

Tanana-Kuskokwim Lowlands and Central Alaska Range as described by Wahrhaftig (1965).

The western part of the central Alaska Range drains to the North Fork via the East

Fork Kuskokwim River and several swift, braided glacial streams. Lowland areas of

schist, quartzite, metavolcanics, chert, limestone and shale that range in age from

Precambrian to Cretaceous  protrude through Quaternary outwash  fans (Reed and Nelson,

1980; Patton and others, 1980; Bundtzen  and Gilbert, 1983). The basin contains

extensive areas of inactive sand dunes (Selkregg, 1976).

The North Fork Kuskokwim River basin lies within the continental climatic zone

of Alaska, characterised  by cold winters and hot summers. The weather station at Lake

Minchumina (just outside the basin) records a mean summer temperature of 42" to 68"F,

mean winter temperature of -14" to 18"F,  and extremes of -62°F and 89°F over a 24-year
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period (Selkregg,  1976). Regional variations should be expected with the basin.

DGGS personnel floated the North Fork Kuskokwim River from the Fish Creek

confluence (river mi 209)  to its mouth in June 1983 and obtained discharge, water-

quality and stream-channel measurements at 14 sites. A helicopter was used to visit

4 additional sites upstream from the Fish Creek confluence. In April 1984 all of the

sites were revisited by helicopter.

Information in this report can be used to assess runoff and baseflow  conditions

of the river system and to estimate the year-round regimen of this interior Alaska

river basin.

EXPLANATION OF GRAPHICS

Figure 1 is an index of U.S. Geological Survey (USGS) l:ZSO,OOO-  and 1:63,360-

scale topographic maps of the North Fork Kuskokwim River basin.

Figure 2 shows the generalized physiography of the basin superimposed over a

diagrammatic representation of the riverine system.

Figure 3 is a profile of the North Fork Kuskokwim River and selected tributaries

compiled from USGS 1:63,360-scale  topographic maps. Comparative gradients along river

segments and the position of tributaries and data-collection sites are shown.

Figure 4 contains a channel cross section of each data-collection site.

Cross sections were developed from survey measurements taken during the June 1983

reconnaissance. Bankfull  channel stage was determined from the flood-plain surface

and the lower limits of permanent vegetation (Childers and Kernodle, 1983); maximum-

evident-flood (MEF)  stage was extrapolated from high-water marks found on the riverbanks.

Table 1 is a summary of the bed-material size, channel geometry, and discharge
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measurcmcnts  t nkcn dllring the  t w o  rcconnaissancc -trips rind  the c a l c u l a t e d  u n i t  r u n o f f

b a s e d  o n  CIiosc m~fnsurcmc~rlts. IlniL  runorf, ohtnincd  b y  d i v i d i n g :  stream  d i s c h a r g e  b y

draiiiaj;~  :ir-(!;i, <:a,,  I,(,  ll!;c!d  ( 0  Colrlp~‘t-(’ s~~;1sonn1  water  yields  i11 :I bnsiil  o r  subbns  irl

( Cl1  i I d(a  1 2; Alld  K(1rIlod  i(!, I 9  8  3 ) .

a n d  1-11~ MEF  d i  scl~nrgc i n d i c a t e s  t h e  m a x i m u m  iustan~nncous  peak  tiisc!~argc  at the?

s i t e  i n  rcc~~nt.  years (Cllildcrs a n d  Kernodlc, 1983). I)rnina~:c-basirl  c h a r a c t e r i s t i c s

arc u s e d  lo caLcula(c!  p r e d i c t e d  2-yr  a n d  50-yr  f l o o d s  usin!; I.nmkc’  s  ( 1979)  11w~hot1.

( A  2-yr  f-load  11.3s;I 50 p e r c e n t  c h a n c e  or b e i n g cxcccdcd  i n  ;I partic~l  Lar  y e a r ,  wl~crcas

a 50-yr  flood  113s ;I ‘ 2  p e r c e n t  chance  o f  being  e x c e e d e d ; thCSC  V-IlCJcS  3rC  b.3Scd  011

m u l t i p l e  r e g r e s s i o n  a n a l y s i s  o f  streamClow  r e c o r d s  a n d , L i k e  tile bnnkful  1  a n d  MEI:

d i s c h a r g e s , sllould  b e  c o n s i d e r e d  r o u g h  e s t i m a t e s  o n l y .  1 Tllc  i:t-o(Jdc  n u m b e r  i s  3

m a t h e m a t i c a l  reLationship  b e t w e e n  mean v e l o c i t y ,  m e a n  d e p t h ,  a n d  ttic gravit3tionaI

constant : a n d  i s  u s e d  LO c o m p a r e states  o f  f l o w  a t  the  si.tes. In 2 rcctsngu  lar  cllannc  I,

Elow  is t r a n q u i l i f  t h e  l:roude  n u m b e r  i s  less t h a n  I.0  a n d  i s  r a p i d  i f  greater  t h a n

I  .O (Dalrymple  a n d  B e n s o n ,  1968). O b s e r v e d  s u m m e r  s t a g e  w a s  u s e d  a s  a  b a s i s  i n  c a l c u -

l a t i n g  d i s c h a r g e  u s i n g  t h e  s i m p l i f i e d  s l o p e - a r e a  m e t h o d  a n d  m a y  b e  c o m p a r e d  t o  the

a c t u a l  d i s c h a r g e  v a l u e s  i n  T a b l e  I. D i s c r e p a n c i e s  b e t w e e n  c a l c u l a t e d  a n d  m e a s u r e d

d i s c h a r g e  v a l u e s  c a n  b e  a t t r i b u t e d  t o  s e v e r a l  f a c t o r s i n c l u d i n g  p o s s i b l e  b a c k w a t e r

c o n d i t i o n s  a t  t r i b u t a r i e s  a n d  c o n f l u e n c e s ,  nonideal  c h a n n e l  r e a c h ,  a n d  o t h e r  site-

s p e c i f i c  c o n d i t i o n s .

T a b l e  3  i s  a  s u m m a r y  o f  w a t e r - q u a l i t y  d a t a  g a t h e r e d  a t  a l l  s i t e s  d u r i n g  t h e

1 9 8 3  a n d  1 9 8 4  r e c o n n a i s s a n c e  tri.ps.
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Table 4 is a summary of notes taken by DGGS  personnel during the June 1983

reconnaissance trip, containing general observations of conditions encountered on

tllc  Norf.11  I:ork Kuskokwim  Kivcr-.

KEFERENCES  CIXD

Bundtzcn, T-K.,  and Gilbert, W.G., 1983, Outline oi geology and mineral resources of

upper  Kuskokwim region, Alaska: Alaska  Geological !;ocicty  Journal, v-3,  p-101-117.

Childers,  J-M.,  and Kernodle,  D-R., 1983, Reconnaissance of ScJrface-water  rcsourccs  in

the Kobuk River basin, Alaska, 1979-80: U.S. Geological Survey Water-resources

Investigations Report 83-4027, 35 p.

Dalrymplc,  T.,  and Benson, M-A., 1968, Measurement of peak  discharge by the slope-arca

method: U.S. Geological Survey, Techniques of water-resources investigations, Uook

3, Chapter A2, 12 p.

Lamke, R-D., Flood characteristics of Alaskan streams: U.S. Geological Survey

Water-resources Investigations Report 78-129, 61 p.

Patton, W-W.,  Jr., Mall,  E-J.,  Dutro, J-T.,  Jr., Silberman,  M.L., and Chapman, R-M.,

1980, Preliminary geologic map of Medfra quadrangle: U.S. Geological Survey Open-

file Report 80-811-A, I sheet.

Reed, B.L. and Nelson, S-W., 1980, Geologic map of the Talkeetna quadrangle, Alaska:

U.S. Geological Survey, Miscellaneous investigations series, Map I-1174, I sheet.

Riggs, H-C., 1979, A simplified slope-area method for est imating  flood d ischarge  in

natural channels: U.S. Geological Survey Journal of Research, v-4, p. 285-291.



-5-

Selkregg,  1..1>.  , 1 9 7 6 ,  A l a s k a  regional  p r o f i l e s - - S o u t h w e s t  r e g i o n : U n i v e r s i t y  o f

Alnskn  A r c t i c  Environ~nentnl  Inforn~;~tion  a n d  D a t a  Center,  313  p.

Wnhrh;iftig,  C., 1965,  I’liys;ol;r;~~,I~;(. d i v i s i o n s  OC Al;lskn: U . S .  C(~oIo!;ic;1 1 Sr~t-vc!y

I’I~OC~S:;iO~I;ll  I’il/)Cr  /tS%, ‘17 1’.



EXPLANATION

1:250,000-scale  maps
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Figure 1. Index of U.S. Geological Survey topographic maps by quadrangle for the
North Fork Kuskokwim River basin, Alaska.
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F i g u r e  2 .  G e n e r a l i z e d  p h y s  iography, N o r t h  F o r k  Kuskok\Jim  R i v e r  b a s i n ,  A l a s k a .
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F i g u r e  4 . C h a n n e l  c r o s s - s e c t i o n s , N o r t h  F o r k  Kuskokuim  R i v e r  b a s i n ,  Alaaks,  J u n e  1983.



Table 1. Sumnary of observed discharge and cross-sectional data, North Fork Kuskokwim River basin, Alaska 1983-W.

Data collection site

1.

2.

3.

4.

5.

6.

7.

e.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Trib.  1 to ti. Fork
Kuskoknim River

N. Fork below
tributary 1

N. Fork above
tributary 2

N. Fork above
tributary 3

N. Fork above
Fish Creek

Fish Creek

Lynx Creek

N. Fork between
Lynx b Shellman

N. Fork above
Shellmdn Creek

Shellmdn Creek

N. Fork above Swift
Fork Kuskoknim

Swift Fork Kuskoknim

Rungun Creek

Hardscrabble Creek

Bed-
material

gravel,
cobbles

gravel,
cobbles

sand,
gravel

silt,
sand

silt,
sand

sand,
gravel

silt

silt

C'dY I
silt

silt

silt,
sand

sand

silt

Clay

N. Fork below clay, silt,
tiardscrabble  Cr. sand, gravel

Soda  Creek si It

N. Fork above East
Fork Kuskokwim sand

E. Fork Kuskoknim sand

-
(ft/ft)

Cross-sectional

area-ft'

rli nter
d

Sumner__ ___

Water-surface Mean depth

width (ft) (ft)

naximum

Maximum depth Mean velocity velocity

(ft) (fps) (fPS)

winter f”mr ni nter winter

0.00180 0 25 0 23 0 1.1 0 2.5

0.00102 1 33 7 33 0.2 0.9 0.2 1.9

0.00096 21 50 27 48 0.0 1.0 1.1 1 .v

0.00050 62 179 42 76 1.4 2.2 2.7 3.7

0.00023 144 245 65 90 1.7 2.5 2.8 4.0

0.00027 75 133 36 44 2.0 2.6 2.8 4.0

0.00003 21 82 27 24 0.0 3.2 1.7 4.9

0.00006

0.00008

0.00073

0.00002

0.00045

0.00001

0.00007

0.00015

0.00003

0.00012

0.00019

185 415 a5 90 2.1 4.2 4.2 5.6

232 462 79 04 2.0 s.2 4.0 6.6

17 50 24 28 0.7 1.7 2.1 3.2

1,370 1,400

493 547

b- 78

19 93

133

237

144

287

32

30

9.2

2.0

14.4

3.8

21 0.0

9.2

1.9

2.5

2.3 2.2

13.2

7.9

3.3

4.5

655

9 6

792

349

305 235 226 2.6 4.5 5.5 7.6

232 53 44 1.9 5.0 4.2 0.0

1,330 382 353 1.9 3.7 3.5 5.5

a07 220 290 1.6 2.7 3.8 4.3

t 'Winter' refers to reconnaissance of April 1984; 'sumner'  to June 1983
No winter measurements made.

0

0.0

0.2

0.4

0.2

0.3

0.02

0.2

0.3

0.3

0.1

1.2

0.4

1.0

0.1

0.9

1.0

summer winter- -

0.9

1.2

1.5

1.0

1.1

1.1

0.04

1.0

1.3

0.3

0.3

1.5

0.05

0.3

1.6

0.4

1.8

1.7

0

1.5

0.4

0.7

0.5

0.5

0.1

0.5

0.6

0.8

0.1

1.9

0.7

1.9

0.1

1.5

2.2

Sumner

Discharge Unit runoff

(cfs) [cfs/mi*)

minter S"iTWr winter sumner___---

1.5 0 28 0 0.58

2.2 1 52 0.01 0.48

2.4 6 94 0.03 0.50

1.9 30 243 0.06 0.49

1.8 37 318 0.06 0.44

1.9 28 162 0.14 0.82

0.1 1 5 0.02 0.09

1.9 49 536 0.05 0.50

2.0 6 9 671 0.07 0.60

0.5 0 19 0.18 0.37

0.6

3.3

0.1

0.6

111

661

0.10

0.56

11

534

1,100

5

32 0.20

0.43

0.86

0.14

0.52

2.4 819 1,870 0.31

0.9 7 135 0.06

2.7 817 2,740 0.27

2.8 536 1,670 0.33

0.66

1.03

0.82

0.94



1. Trib. 1 to H. fork
K"IkOk"I.  Rlrer 95

2. N. Fork belo”
trlbutlry  1

,. H. Fork above
tributary 2

4. H. fork above
tributary 3

5. H. fort above
Ffsh Creek

6. Fish Creek

7. LY"X Cree!4

a. N. Fork between
Lynx h Shellman

9. N. Fork rbove
Shellmrn  Creek

10. Shellman  Creek

1,. N. Fork above Sift
Fork Kurkokwim

16. Soda Creek

I,. N. Fork above East
Fork Kuskokrim

18. E. Fork Kuskokwim

1C5

375

6!5

caa

205

800

970

190

1,670

1,163

165

140

1,2so

375

2,850

1,900

35

50

75

67

10:

62

37

lC5

9 9

3 6

1 5 3

3 1 5

4,

13

238

ir

400

300

2 . 7

2.1

2.4

4.3

6 . 0

7 . a

5 . 5

7 . 6

9 . 5

5 . 3

12.2

3 . 6

4 . 0

4 . 2

5.7

6 . 9

7.1

6 . 3

5 . 5

3 . 0

k.0

9.5

7 . 5

a . 5

8.0

a.5

12.0

a . 0

1 6 . 0

7 . 5

6 . 5

6 . 5

6 . 5

1 1 . 5

1 1 . 0

5 . 5

2.9 2 7 4 155 637 9 . 1 0

2.u 2 5 3 270 589 5.23

2.3 555 2 , 3 2 0 12.27

2.3 1 ,lOC 685 2,c3o

2.3 1,420 1,230 3,570

2.3 1,120 665 1, 6 9 0

0.6 117 3 9 5 2 8 0

1 . 3 1,040 1,100 2,200

1.6 1,560 1,520 2,830

2.7 50 4 250 7 2 6

0.9 1,760 2,470

3.8 4,410 2,190

0.3 46 415

0 . 8 11, 3 3 5

7.b

0 . 7

2 . a

3.1

2 ,?BO

2 6 2

8,000

5,800

2,1:0

110

5.G90

3.650

2,rac

IO,3CO

158

355

5,030

612

20,100

13.900

4.84

4.96

a.55

5.19

2.05

2.51

1 4 . 2 4

2 . 0 1

8.10

4.39

5.52

2.1,

4.67

6.03

7.17

forested under laker- -(mcl)

4a

108

1 5 9

501

720

198

54

1,080

1,130

51

1.230

1,280

36

61

2,830

131

3,340

1,790

:3 -12

13 - 1 2

13 - 1 2

13 -12

13 -12

1 3 - 1 2

1s - 1 2

1s - 1 2

1s - 1 2

1s - 1 2

1s - 1 2

IS - 1 2

I5 - 1 2

1 5 - 1 2

1 5 -12

1 5 - 1 2

17 - 1 2

1 7 - 1 2

9

7

9

2 1

2 6

9 5

a1

4a

49

92

52

7 6

9 4

7,

6 7

aa

7 1

a7

0 386 1,390 0.15 k6

0 a4 3 2,770 0.22 54

1 1.22G 3,660 0.27 92

1 2,703 7,120 0.12 ‘11

2 3,410 a.530 0.12 417

3 a05 2.350 0.12 199

1 310 1,090 0.004 35

2 5,060 12,000 0.09 435

3 4,990 li,aoo 0.10 582

1 289 971 0.04 a5

3 S.380 11,900 0.02 1,2co

7 4,630 10,100 0.19 1,630

0 237 a 3 9 0 . 0 1 17

0 UOO !,370 0.03 h,r,

5 10,500 20.700 0.11 2,170

a 529 1,630 0.03 138

5 13,300 ii,200 0.17 2.920

3 7.760 17,200 0.18 1.870

Prcdlcted  flood FrOUde Calculated slope-
area dr scharqe
at observed June

tlwd flood u 1983 I~~SC (cfsl- -



Table 3.  field water quality at data-collectionsites, North fork Kuskokwim River bas .n, Alaska, 1983-84.

Water Specific Dissolved

temperature conductance oxygen

(OCI (umhos/cm  Q 25OC) (mg/l)

wintera summer winter summer- - winter summer- -Data collection site

1. Tributary 1 to North Fork

Kuskokwim River

2. North fcrk  t!elc*  tributary 1

3. North Fcrk  above  tributary  2

h. tiorth  fcrk abcve tributary  3

5. North fcrk  abcve Fish Creek

6. fish Creek

7. Lynx Creek

6. North fcrk between  Lynx ant!

Shellman  Creeks

9. North Fork abcve Shellman

Creek

10. Shellnan  Creek

11. North Fork abcve Swift  fcrk

Kuskokwrm  River

12. Swift Fork Kuskokwim River

13. Rungun  Creek

14. Hardscra3b!e  Creek

15. Kcrth  fork be!ok  'Hardscrabb!c
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Table 4. R i v e r  l o g  n o t e s , North Fork Kuskokwim River, Alaska, June 1983.

River, reach and locafion

North Fork Kuskokwim River between
Fish Creek and Lynx Creek
(mi  208-195)

North Fork Kuskokwim River between
Lynx Creek and Shcllman Creek
(mi 195-138)

North Fork Kuskokwim River berwecn
Shellman  Creek and Swift Fork
(mi  138-122)

North Fork Kuskokwim River between
Swift Fork and Hardscrabble  Creek
(mi 122-99)

North Fork Kuskokwin River
near Soda Creek
(mi  50-30)

North Fork Kuskokwim River above
East Fork confluence
(mi 20-7)

Weather Descr ip t i on

50”F,  p a r t l y Meandering reach, w i d t h  o f  a c t i v e  c h a n n e l  c-150  f t  and  depth  3 -5  f t . P r e d o m i n a n t l y  u n d e r c u t  s i l t
c l o u d y ,  t r a c e banks with some  sloping areas and frequent slumping. B e d  i s  m o s t l y  s i l t  witlt  o c c a s i o n a l  g r a v e l
o f  r a i n and cobbles. No ch3nnel  bars. Crass on sloping banks.

60”F,  c l e a r Meandering reach, w i d t h  o f  a c t i v e  c h a n n e l  c .  150  f t  and  dcpttl  3-6 f t . S i l t  b a n k s , undercut and
raw at outer bends with massive slump blocks. B e d  i s  p r e d o m i n a n t l y  s i l t . P o i n t  b a r s ,  c o v e r e d
with dead willow and alder from beaver activity and larger dead trees from bank sloughing.
O c c a s i o n a l  s h o r t  riEfles a n d  o l d  s l o u g h s . Breakup flood evidence (ice scars on banks and/or
t rees ) . Willow on upper banks, grass on lower banks.

65”~,  c l e a r Meandering reclcll, vidtll o f  active  channel  c .  I 7 5  rt and  dcptll  5 - 9  C L . Si 1 L b;rllk:;  , undorcu~  3~

65°F

outer bends, s l o p i n g  c-30” othc?rwisc. Bed  i s  f i n e  s i l t  and  s a n d . Point bars, some wittl  grass,
and abundant beaver cuttings. Many  dead  t rees  a t  ctlanncl  b e n d s . Poo l s  t o  13  f t  deep. Gradient
decreases above Swift Fork. B r e a k u p  flood e v i d e n c e  ( c a b i n s  a t  S w i f t  F o r k  c o n f l u e n c e  rcl>ortcd  b y
o c c u p a n t s  t o  b e  f l o o d e d  o c c a s i o n a l l y  wit11  I-2 f t  o f  water ) . Crass, w i l l ow  and  a lder  on brinks;
tower 2 ft raw.

c l e a r Meandering reach, w i d t h  o f  a c t i v e  c h a n n e l  c-300  f t  and  depth  5-10 f t . Sandy banks vith raw,
slumping outer bends. O u t e r  b a n k s  s l o p e  c.45”,  inner c.40”;  s o m e  20-30  It h i g h . Bed is predominantly
sand. Point bars vith some willow. Numerous snags on outer bends, some mid-channel; many beaver
c u t t i n g s . Brown stain to vater. Gradient increases below Swift Fork. Breakup flood evidence. Some

g r a s s  o n  b a n k s ;  m o s t l y  bare .

65”F,  c l e a r Meandering reach, w i d t h  o f  a c t i v e  c h a n n e l  c.200  f t  and  depth  5-13 f t  ( one  o f  two  ac t i ve  channels
which diverge for 12-15 mi below Soda Creek). Banks sand and gravel ,  predominantly raw and
s l o p i n g .  B a n k s  g e n e r a l l y  I O - 1 5  f t  h i g h ;  7 5  f t  n e a r  mi 8 8 . Bed is sand and gravel. Occasional bare
channel bars, numerous snags, less beaver cv idcncc. Brown stain to water, moderate turbidity,
some  sznd-sized  sediment movement. Breakup  f l ood  cvidcncc. Some willow on banks.

55”F, M e a n d e r i n g  r e a c h ,  w i d t h  o f  a c t i v e  c h a n n e l  c-300  f t  and  depth  8-15 f t . Sandy banks with raw outer
o v e r c a s t , bends, predominantly sloping. Sandy bed with some small  gravel . B a r e  c h a n n e l  b a r s  a t  straigllt
o c c a s i o n a l reaches ; point bars with willow and some alder. Occas iona  1 snags, sweepers  and beaver cuttings
rain along banks. P o o l s  t o  21 f t  deep . S o m e  w i l l o w  o n  i n s i d e  b e n d s .


